The perceptual map is a highly utilized tool to analyze brand positioning. As such, it is included in marketing courses, both at undergraduate and postgraduate level. Even though it is widely taught in academia and utilized in corporate marketing environments, the procedures to build it are not provided and their use is restricted to professional training for marketing research firms and practitioners. The methods to produce maps are rather complicated for company managers and marketing students and, consequently, marketing textbooks dealing with this matter are used to present the map itself without explaining how it was produced (Rekettye & Liu, 2001) .
A recurring issue in teaching any subject is the quality of the course material, and no matter how much experience a teacher has had in business, contents must be added to the course material, so as to keep it structurally sound and updated, in order to satisfy evolving needs of students and related stakeholders (Andrade, Huang & Bohn, 2015) . To improve the depth and quality of one key topic in branding courses-commonly taught only with a description of features, purposes and examplesthis article develops a teaching strategy and a class transcript that includes the theory behind a perceptual map and the procedures to build it.
REVISION OF LITERATURE
A perceptual map or multidimensional scaling (MDS) is a procedure for determining the perceived relative images of a set of objects, such as products or brands. MDS turns consumer appraisals of similarity or preference into distances represented in perceptual space. For instance, if brands A and B are judged by respondents to be the most similar of a group of brands, the MDS algorithm will place brands A and B so that the distance between them in multidimensional space is smaller than the distance between any other two pairs of brands. Respondents may justify the similarity between brands on any basis-tangible or intangible (Keller, 2013 ). An example from Ferrell and Hartline (2011) is shown in Figure 1 . The axes represent underlying dimensions that respondents might use to shape perceptions and preferences of brands. Dimensions can be represented using MDS, cluster analysis or other computer algorithms; typically, two dimensions are the most salient for customers. Perceptual maps illustrate two basic findings: they indicate similarity of products and brands in terms of relative mental positions, and show voids in the current mindscape for a product category (Ferrell & Hartline, 2011) .
The pairwise distances between brand options directly indicate the "perceived similarities" between any pair of products or, in other words, how close or far apart the brands are in the minds of customers (Lilien & Rangaswamy, 2004) .
One way to produce a map with similar features is by using multilinear regression. A focus group can be used to determine the most important attributes (Rekettye & Liu, 2001) . Data is collected from respondents, specifically the ratings they give to products. The general form of the question is: "(Brand name) is a (attribute) (product category)". For this, a Likert scale can be used to register the respondents' opinion over a set of attributes of the competing products or brands, as shown in Table 1 .
Respondents should also answer an overall preference question for each brand. Once all responses have been averaged, a matrix can be obtained as in the following example shown in Table 2 .
Finally, in order to define which attributes should be the axis of the perceptual map, a preference regression can be estimated using a linear regression model, as follows (Wilcox, 2003) Table 2 Example of a matrix with the score averages from respondents regarding a family car, sedan style. An ideal vector of preference can be constructed by dividing the Y coefficient by the X coefficient, and this ratio defines the slope of that vector, the inverse tangent of angle φ in Figure 2 . By constructing lines that are perpendicular to the ideal vector, the overall preferred brand would be the one whose line intersects the vector farther from the origin, which in the example is VW.
Factor analysis is a technique that can be used to build a perceptual map with preference vectors that represent the attributes; SPSS or a similar statistical package is needed for this. Factor analysis is used to find out whether a number of variables of interest are linearly related to a smaller number of unobservable factors that share a common variance, a condition that prevents the use of a regression technique (Tryfos, 1997) . Factor analysis
In this example, M = 9 attributes, n = 7 brands, Overall preferencein is the preference of respondent i for brand n, Attribute 1in is respondent i rating Attribute 1 for brand n, and so forth. Greek letters represent parameters to be calculated by the regression (Wilcox, 2003) . The rationale behind this method is that the overall attractiveness of a brand is explained by the combination of its attributes, and the regression can help determine the weight of each one. For this purpose, a software package such as Excel can be used to estimate the model, and from that point, the two coefficients with the greatest absolute value are chosen to be the axis of the map, subject to the restrictions that are statistically significant. The most important attribute is used for the horizontal axis, and the average attribute ratings of these two attributes are used to plot each brand on an XY map, as shown in Figure 2 . uses matrix algebra, and the basic statistical function used is the correlation coefficient that determines the relationship between two variables. Every possible correlation among the variables has to be computed before running a factor analysis (Yong & Pearce, 2013) . In a coordinate system, the factors are represented by the axes and the variables are lines or vectors. When a variable is in close proximity to a factor, it means there is an association between them. The main goal of factor analysis is to obtain scientific parsimony or brevity of description (Harman, 1976; Comrey & Lee, 2013) . SPSS will generate the two unobserved orthogonal factors, will provide the coordinates for the preference vectors and the brands, and will allow for a full map to be drawn up, as shown in Figure 3 .
TEACHING STRATEGY GUIDE
A guide was designed to provide orientation on how to teach perceptual map construction for undergraduate and postgraduate marketing courses. Companion PowerPoint and Excel files are provided as supplementary documents to this paper. The design process was based on the reviewed literature, which provided the background to develop basic concepts and an example where the theory is applied by utilizing a step-by-step method, based on the calculations displayed on the slides and on the spreadsheet as well. The conventional topics of perceptual maps are revisited briefly, in order to set up a context for the construction methods to be explained. The focus of the learning session would be to emphasize the way to obtain the 
CLASSROOM EXPERIENCE
In face-to-face classes with undergraduate and postgraduate students, the method applied was to give a brief explanation of the foundation of the methodology, with the help of Figures 1 and 2 , and Tables 1 and 2 (as outlined in the transcript file), so the rationale behind the construction of the map was clear for the participants. Then, an explanation of the questionnaire and the application of the Likert scale of Table 1 was discussed, in order to go directly to the example and provide the steps to model the graphic representations of the brands positioning under the two methods. Once the regression and the dimension reduction methods were explained by using the spreadsheet and the statistical software, most participants were able to build their own maps without any further consultations, on both undergraduate and postgraduate groups. The strategy to assess students' achievement was to assign the construction of a perceptual map for a brand of their choice.
CONCLUSION
People are better at processing visual than numerical information, so a data-derived visual representation of how customers perceive the structure of a market provides finer details and facilitates understanding. The information in a perceptual map is especially helpful to make decisions in new contexts, such as when the firm is developing a positioning strategy for a new product (Lilien & Rangaswamy, 2004) . This useful and broadlyutilized tool needs to be communicated and explained with much more detail to enrich the background body of knowledge of students and professionals, given its ample use in product design, advertising, retail location, and other marketing applications where there is a need to know the basic cognitive dimensions under which consumers evaluate products, and the relative positions of current and new products with respect to those dimensions (Hauser & Koppelman, 1979) .
With this class, students receive a knowledge that is not often provided, and that is instrumental to obtaining a deep understanding of positioning, by means of basic statistics and commercial software packages (Wilcox, 2003) . Additionally, according to Hauser and Koppelman (1979) , attribute-based techniques should provide better measures of consumer perceptions than other methods, and it is expected that factor analysis could provide a richer perceptual structure than other kinds of analysis, so their utilization in the classroom is justified. However, as noted by Shocker and Srinivasan (1979) , these approaches are less applicable to concept generation because a point in the reduced space of dimensions corresponds to an infinity of points in the original space of determinant attribute, leading to ambiguity.
It is important to mention that multidimensional scaling can be applied to different fields, not only to product positioning research. As an example, The Risk Communication Laboratory at Temple University uses perceptual mapping methods to design risk communication materials, so as to obtain a visual display of how respondents perceive the relationships between a set of elements, such as medical treatments and their perceived risks and benefits (Parvanta, Nelson, Parvanta & Harner, 2010) .
Finally, this strategy elaborates on the fact that marketing teaching goes beyond conceptual contents, because the discipline also requires putting together and analyzing data, models and simulations to get a better grasp of solutions to real life challenges.
APPENDIX A Suggested class transcript

DESCRIPTION OF A PERCEPTUAL MAP
One way to visualize the positioning of a brand and its competitors is by using a perceptual map, which is a graphic representation of the relative perceptions of customers according to relevant attributes. An example from Ferrell is shown in Slide 4, where the attributes chosen for the axes are construction style and economic value. According to the map, Porsche and BMW are competing for similar clients, while Toyota and Honda are close competitors. The closer two brands are together in the map, the more similar they are perceived by customers, and, therefore, are more direct competitors. The map summarizes how customers perceive each brand on each attribute. For example, Porsche is perceived as the sportiest car, because it is farther away from origin than any other brand, along the direction of axis X. This also means that, as one moves in the opposite direction away from order to have data for the modeling of an independent variable, utilizing a question in the form of: "I think that (brand name) is an excellent car". After collecting data from a sufficient number of respondents, the arithmetic mean of all answers is computed for each brand, for each attribute, and the output of this process is shown in Slide 8 (Wilcox, 2003) . Then, the regression tool of an Excel spreadsheet is used in order to find the coefficients of the following equation:
Overall preferencein = α + β1 Attribute 1in + β2 Attribute 2in + … + βM Attribute Min + εin
The computed means for overall preference will serve as input data for the dependent variable Y, and the means for each attribute for each vehicle will be input data for the independent variable X range, as shown in Slide 9. The two coefficients with the greatest absolute value are chosen to be the axis of the map, subject to the statistically significant restrictions. The most important attribute is used for the horizontal axis, and the average attribute ratings of these two attributes are used to plot each brand on an XY map, as shown in Slide 10.
The final step is to construct a preference or ideal vector in order to understand the trade-offs the consumers are willing to make when choosing between different options. To do this, the Y coefficient is divided by the X coefficient so as to determine the slope or angle of the vector that represents the overall preference. By constructing lines that are perpendicular to the ideal vector, the overall preferred brand would be the one whose line intersects the vector farther from the origin, which in the example is VW.
A statistics package such as SPSS is needed to build a perceptual map that includes vectors of preference, using a technique called factor analysis. This method identifies a reduced number of factors that represent the relationships in a larger set of attributes. We would aim for two factors to capture a high percentage of variance in the data.
To illustrate the method, we will use the same set of data and we will upload it to SPSS. Once this is done, we will select the Analyze option, then Dimension Reduction, Factor. We select the variables for the the origin, the cars become less sporty. Thus, Lincoln is the least sporty model.
If there were only one brand in some quadrant, this would have very little direct competition, and there would be a gap in the market with no other brand located close to it. This would indicate potential opportunity for a new model positioned in this quadrant. Of course, before positioning a brand in this quadrant, it would be necessary to first assess whether there would be a sufficient number of customers who would prefer such a car (Lilien & Rangaswamy, 2004) .
Benefits: Clear to understand; provides insights into the market structure for a defined set of competing alternatives; suggests which attributes of a product the firm should modify in order to effect a desired change in the product's position; indicates market gaps that could offer business opportunities to be filled in with new brands or products (Lilien & Rangaswamy, 2004) .
Limitations: Maps do not offer indication of segment size, only preferences and positioning of brands; field surveys and management judgment are needed to build maps properly, which require the researcher to predetermine the set of attributes (Bijmolt & van de Velden, 2012) .
PROCEDURE TO BUILD A MAP FROM DATA
How to build a map using automobile brands and their perceived attributes will be shown. The first task is to identify important and relevant attributes that have an influence on the buying decision for mediumsized passenger cars. A focus group can be used to determine the most important attributes. For this example, the following are considered: affordable, roomy, sporty, good service, economical, safe, reliable, uncomfortable, and poor value. The measurement of consumers' perceptions can be obtained by using a Likert scale survey instrument, as shown in Slide 7. The usual form of the question is: "(Brand name) is a (attribute) car."
In general, to produce a map with N competitive brands and testing M perceptual attributes, NxM Likert scale questions must be asked. An additional question of general preference must be included in the survey, in model, not including the brands. In the menu, we select the Descriptives option, then Initial Solution, and Correlation options; then we get back to the menu, and select Extraction, then Correlation Matrix, Unrotated Factor Solution, then enter 2 for the number of factors. Finally, we select Rotation, and select None and Loading Plots; then, select Scores, Display Factor Score Coefficient Matrix. Then select Run.
SPSS will evaluate as many factors as there are attributes, nine for this example. Choose the first factor F1, so it explains as much of the total variance as possible. Move on to choose the second factor F2 to be orthogonal (uncorrelated) to the first and explain as much of the remaining variance as possible. Continue to the third, fourth, to the ninth factor, as shown in Slide 15. SPSS will also provide the coordinates (Slide 16) and length (Slide 17) of the preference vectors, and the coordinates for the brands (Slide 19). We can put together all of this information in a plot such as the one shown in Slide 20.
(End of transcript)
